[Pain syndromes with causal participation of the sympathetic nervous system].
The efferent sympathetic nervous system is organized into subsystems that innervate and regulate via separate peripheral sympathic pathways the different autonomic target organs. This review discusses mechanisms through which this efferent system may be causally involved in the generation of pain. Clinical pain syndromes in which this may be the case are "complex regional pain syndromes" (CRPS) type I (previously reflex sympathetic dystrophy) and type II (recently causalgia). The "sympathetically maintained pain" (SMP) is a symptom (and not a clinical entity) that can principally also be present in other pain syndromes. An explanatory hypothesis, which may explain the clinical phenomenology of CRPS (different types of pain, swelling, autonomic, motor and trophic changes) and the mechanisms involved, is described and discussed. This hypothesis consists of different components that either have been tested and verified experimentally or which are still hypothetical. The hypothesis consists of changes in the primary afferent (nociceptive and non-nociceptive) neurones (sensitization, ectopic impulse generation) and of the neurones in the spinal cord (preferentially in the dorsal horn) which are secondary consequences of the changes in the primary afferent neurones ("central sensitization"). These changes are not specific for SMP. The centerpiece of the hypothesis is a positive feedback circuit that consists of the primary afferent neurones, spinal cord neurones, sympathic neurones and the pathologic sympathetic-afferent coupling. This coupling can occur directly via noradrenaline (or possibly another substance) at different sites of the afferent neurone (at the lesion site, remote from the lesion site in the periphery and in the spinal ganglion). The direct coupling requires that the afferent neurone expresses adrenoceptors. Indirect coupling can occur via the vascular bed or otherwise, e.g. by changes of the neurovascular transmission. The activity in the sympathetic neurones to the affected extremity can change. This change does not consist of a generalized increase of sympathetic activity but of a change of the reflexes (e.g., thermoregulatory and nociceptive reflexes). From this follows that the pathophysiologal processes operating in CRPS may occur at four levels of integration that interact with each other: effector organ, peripheral afferent and sympathetic neurone, spinal cord, supraspinal centres. Recent experimental investigations on rats show that the sympathetic nervous system is possibly also causally involved in the generation of inflammation and inflammatory pain. The mechanisms by which this occurs are different from those operating in SMP during CRPS.